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As the colony of a hydrozoan Oytaeis uchidae is found associated with the 
gastropod shell of Niotha !ivescens, the authors have been investigating the 
symbiotic relations for differentiation of the organs of Oytaeis uchidae with Niotha 
livescens. In 1969, they found that prolific medusa buds were borne on the 
gastropod shell when the soft part of N. livescens was removed. In this paper, the 
differentiation of the medusa buds as a preliminary report in the investigations on 
the symbiotic association of those two animals is described. 
Before going further, the authors thank Miss Keiko Narita of the laboratory 
for her earnest help in the present experimental investigations. 
MATERIAL AND METHODS 
The gastropod Niotha !ivescens with the colony of a hydrozoan Oytaeis 
uchidae was obtained from shallow water of the sandy shore at Oura near the 
station. Many N. livescens gathered for feeding on the cut pieces of fish which 
were scattered on the sandy shallow bottom of the shore. These were collected, 
placed on a sandy bottom in a glass aquarium and provided with the foods of fish 
for N. livescens and brine shrimp for 0. uchidae in the laboratory. 
OBSERVATION 
The medusa buds of Oytaeis uchidae are borne from July to August, though no 
survey of the life·cycle in the field throughout the year has been undertaken. The 
present observation was carried out from September to October. In the materials 
of this season, the colony of this species lacks the medusa buds, though it has many 
polyps on the surface of the shell. But in some materials, only one or two medusa 
buds were observed. 
The differentiation of the medusa buds in the colony of 0. uchidae, when the living 
soft part of N. livescens was removed. On the 1st of September, the living soft part 
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or the body of N. livescens was removed from the shell on which was attached the 
colony of C. uchidae. The empty shell was kept in stop sea water with the food 
of the brine shrimp at the room temperature of about 22°0. Mter 23 days, 
numerous medusa buds were found in the colony, especially under the peripheral 
margin of the shell, and the polyps disappeared from the dorsal part of the shell. 
After liberation of the medusa for about a week, the buds decreased gradually and 
only four or five buds remained. On the other hand, on the normal shell with the 
soft part, however, only a few medusa buds were observed in the colony but they 
also disappeared. 
The differentiation of medusa buds in the colony of C. uchidae on the piece of shell 
su1jace which was st1·ipped ]Tom the living N. livescens. On the 4th of September, 
the shells of N. livescens with the colonies of C. uchidae were broken and stripped 
from the living materials. Those colinies were kept with the food in the fresh 
sea water (about 22°0) which was changed every day. Mter a week some medusa 
buds appeared on the colony on the pieces of the shell, and numerous buds 
differentiated after ten days. On the colonies in the control of N. livescens which 
were kept in the same way, two or three medusa buds were obs~rved, but soon 
they disappeared. On the other hand, numerous medusae were liberated for a 
month from the colonies on the pieces of the shell . 
. In October, the observation was repeated. On the colonies of the materials, 
no medusa bud was observed. The materials were kept for two days in a box at 
21-24°0 with sufficient foods. Then pieces of the shells were stripped from the 
materials. The colonies on the pieces of the shell were kept in the same box with 
the food and the sea water was changed every day. The control colonies on the 
normal shells with the living soft parts were treated with the sante way. Mter a 
week, about 20 medusa buds appeared in the colonies on the pieces of a shell, and 
the polyps began to degenerate. Mter 17 days numerous medusa buds were 
observed in the colonies on the pieces of a shell, and more than 1,000 medusae 
were liberated, and the polyps disappeared. On the other hand, in the colonies 
of the control of N . livescens with the soft parts, no medusa bud was observed 
(Fig. 1, a and b). 
CONSIDERATION 
In a series of the investigation of the symbiotic association of C. uchidae and 
N. livescens in the life-cycle of the former, it was found that the medusa buds of the 
former differentiated when the soft part of the latter was removed from the shell. 
Two methods to separate the shell and the soft part of N. livescens were carried out. 
One of them is to remove the soft part from the shell, and the other one is to strip 
the shell pieces by breaking the shell from the material. In both methods, the 
medusa buds differentiated distinctly ~hen the materials were kept at about 
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Fig. l. Differentiation of medusa. buds in r, colony of Oytaeis uchidae on a piece of a 
shell of N iotha livescens. 
a, ~ colony of 0 . uchidae on a cotrol shell of N . livescens with soft part. No medusa bud 
I S observed. A polyp is about 1.2 mm in height. 
b, Kumerous medusa buds appeared on & piece of a shell. A developed bud is ~.bout 
0.5 mm in height. 
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21-24°0 with sufficient food. On the other hand, no medusa bud was observed 
on the shells of the control of N. livesoens with the living soft parts which were 
treated with the same condition. From this fact, it is considered that the living 
soft part of N. livescens has some relation with the differentiation of the medusa 
bud of C. uchidae. 
SUMMARY 
In a series of the investigation of the symbiotic association of Cytaeis uohidae 
>tnd Niotha livesoens in the life-cycle of the former, it was found that the medusa bud 
of the former differentiated when the soft part of the latter was separated or 
:removed from the shell. 
